Homology model of 1alpha,25-dihydroxyvitamin D3 24-hydroxylase cytochrome P450 24A1 (CYP24A1): active site architecture and ligand binding.
Homology models of cytochrome P450 24A1 (CYP24A1) were constructed using three human P450 structures, CYP2C8, CYP2C9 and CYP3A4 as templates for the model building. Using molecular operating environment (MOE) software the lowest energy CYP24A1 model was then assessed for stereochemical quality and side chain environment. Further active site optimisation of the CYP24A1 model built using the CYP3A4 template was performed by molecular dynamics to generate a final CYP24A1 model. The natural substrate, 1,25-dihydroxyvitamin D(3) (calcitriol) and the CYP24 inhibitor (R)-N-(2-(1H-imidazol-1-yl)-2-phenylethyl)-4'-chlorobiphenyl-4-carboxamide ((R)-VID-400) were docked into the model allowing further validation of the active site architecture. Using the docking studies structurally and functionally important residues were identified with subsequent characterisation of secondary structure.